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Role of "physical" and natriuretic factors in pathogenesis of
edemas in glomerulonephritis. J. P. Godon. Université de Liege,
Institut de Médecine, Sect ear de Néphrologie, Liege, Belgium.
(Summary of a lecture at French Society of Nephrology, Nancy
3/11/73.) In a previous work, we have demonstrated that rats
with experimental glomerulonephritis (GN) were unable to
decrease overall fractional sodium reabsorption and increase
sodium excretion after an i.v. saline load. Unspecific factors as
GFR, RPF, blood dilution, particularly pre- and postglomerular
protein concentration, have no influence because they evolve
with the same pattern in normal rats and those with GN. We
have studied urine and plasma extracts of normal salt-loaded
rats, normal rats not salt-loaded and salt-loaded rats with
experimental GN by bioassay in normal rats. Natriuretic
material is present in urine and plasma of normal salt loaded
rats but absent in other conditions, particularly in rats with GN.
The difference between the natriuretic responses of the first
group and the other two groups is highly significant at 2 P
<0.001. Moreover, injection of natriuretic material into the
renal artery of rats with GN does not induce a natriuretic effect.
We conclude that natriuretic factor(s) disappear in experimental
GN. If this factor or its co-factor is of renal origin, it apparently is
not produced in GN. If it is ofextrarenal origin, it can be destroyed
by the kidney with GN, the lone organ which is diseased in experi-
mental GN. Thus, sodium retention by the kidney with GN is
due to its inability to respond to all known determinants of
saline diuresis.
Nephronophtisis and tapeto-retinal degeneration. J. P. Fillastre,
P. Marx, R. Laumonier, J. Metayer and D. Dubois. Hôpital
Charles Nicolle. Rouen, France. We report a new case of nephro-
nophtisis associated with tapeto-retinal degeneration in a
22-year-old man who was investigated after the discovery
of proteinuria. He had had polyuria and polydipsia for
some years. His blood pressure was 110/70 mm Hg; all other
findings on clinical examination were normal. Proteinuria
varied between 0.60 and 1.20 g/24 h and was not selective
on electrophoresis. Urinary sediment and Addis count were
normal. Maximum urine specific gravity after water restriction
was 1.008, and the urinary pH did not fall below 5.4 after loading
with ammonium chloride. Chromatography of the urinary
amino acids was normal. Blood urea was 60 mg/I00 ml; crea-
tinine 2.5 mg/I 00 ml; and creatinine clearance, 49 ml/min.
Biopsy revealed severe interstitial fibrosis with heavy cellular
infiltration. Some tubules were atrophic, others had cyst-like
dilatations. The glorneruli were hyalinised. Electron microscopy
revealed the fibrosis to be rich in collagen fibers and the cellular
infiltration to be composed of lymphocytes and plasmocytes.
Ophthalmic examination revealed nystagmus, a marked lower-
ing of visual acuity and pigmentation affecting only the two lower
parts of the chorioretinal layers. The electro-retinogram was flat
and confirmed the diagnosis of tapeto-retinal degeneration.
There was a superior hemianopsia. The mother and father were
both free from ocular and renal disease; they were not blood
relations. A sister died at the age of 12 years from chronic renal
failure resulting from a histologically proved nephronophtisis;
she had no ocular involvement. The other sister was normal.
Only 25 other cases of this rare association have been reported.
In some there were additional symptoms, namely cerebellar
ataxia, mental deficiency and bone or skin abnormalities. The
essentials of the syndrome are, however, the ocular and renal
lesions. The renal involvement is often clinically silent, polyuria
and polydipsia being the only symptoms of defective renal
function. High blood pressure appears only when the renal
parenchyma is considerably damaged. Urine analysis shows only
proteinuria. The inability to concentrate urine appears early in
the course of the disease. The prognosis is poor and, unlike the
particular case of one patient, end-stage renal failure occurs
within a few years. Findings of all histological studies show
tubulo-interstitial lesions. The ocular involvement is usually
much more serious and invalidating than in our patient and
leads rapidly to blindness. The superior hemianopsia is to be
noted; it is due to a tapeto-retinal degeneration of sector deve-
lopment involving the inferior part of both chorioretinal layers.
Nephronophtisis and tapeto-retinal degeneration represent an
example of hereditary disease affecting two widely separated
ectodermal tissues: the renal tubular epithelium and the neuro-
epithelium. The transmission of this disease seems to be auto-
sornal recessive, the ocular and renal involvement being due to a
single gene of inconstant expression.
The Renal Association, Portsmouth, England, October 25, 1973
Single nephron function in experimental glomerulonephritis in
rats. M. E. Allison, C. B. Wilson and C. W. Gottschalk. Depart-
ment of Medicine, University of North Carolina School of
Medicine, Chapel Hill, North Carolina, and Scripps Clinic and
Research Foundation, La Jolla, California, U.S.A. Micropuncture
techniques were used to study single nephron function in rats
with autologous immune complex (Heymann's) nephritis (AICN),
rats with anti-GBM nephritis and control rats (C). Marked
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heterogeneity of superficial SNGFR (AICN, 0 to 93 nl/min;
anti-GBM, 0 to 49 nI/mm) and of proximal tubular hydrostatic
pressure (AICN, 3 to 42 mm Hg; anti-GBM, 5 to 47 mm Hg)
was found. Despite this heterogeneity late proximal (F/P) inulin
levels were constant, although less than in controls, indicating
that absolute proximal reabsorption varied directly with
SNGFR, resulting in almost perfect glomerulotubular balance
on a single nephron basis. Superficial SNGFR was related to
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proximal tubular hydrostatic pressure, being lowest in those
nephrons with the highest intratubular pressure. In anti-GBM
disease, SNGFR was also directly related to calculated gb-
rnerular capillary pressure (Pg =stop flow pressure + afferent
oncotic pressure). In both AICN and anti-GBM nephritis,
nephrons with higher filtration rates apparently did not reach
filtration equilibrium, calculated efferent effective filtration
pressure being as high as 45 to 65 mm Hg. Infusion of 25 g,'
100 ml of albumin resulted in a rise in sodium, potassium and
water excretion in all (C> AICN> anti-GBM), a rise in SNGFR
(AICN > anti-GBM) and a fall in fractional reabsorption.
Absolute reabsorption fell in controls and rats with AICN
nephritis but not in those with anti-GBM nephritis. In controls
only this factor was associated with a fall in whole kidney
filtration fraction and in calculated efferent oncotic pressure and
a slight rise in efferent arteriolar hydrostatic pressure. Hence,
there was no evidence that peritubular capillary physical
factors are important in the response to an albumin infusion in
glomerulonephritis.
The aging kidney and transplantation. E. M. Darmady.
University of Southampton, Southampton, England. In a previous
study of 105 cadavers and arranged in age according to decades,
the nephron was examined by microdissection and light and
electron microscopy. Measurements of the proximal tubular
volume and glomerular surface area conflimed the rapid
expansion of the proximal convoluted tubule as compared with
the gbomerulus during the first decade, and the ratio of the
glomerular surface area to the volume of the proximal con-
voluted tubule gradually decreased during the second decade,
after which the mean ratio (R) became constant at about 3: 1 for
the remainder of life. The nephron reached its maximum capacity
during the third and fourth decades, after which it uniformly
shrank at a steady rate. This shrinkage was associated with a
gradual increase in thickness of the basement membrane, both of
Bowman's capsule and of the convoluted tubules, and with the
increase and reduplication of the elastin fibers in the vessels. It
was thought that this shrinkage of the nephrons was due to a
reduction in permeability of the basement membrane and the
loss of elasticity of the vessels with resultant reduction of the
nutrition of the cells themselves and subsequent shrinkage. This
shrinkage raised doubt as to whether the aging kidney was
suitable for long-term transplantation. Through the courtesy
of Dr. John J. Bergen of A.C.S./N.l.H. Organ Transplant
Registry, U.S.A., an analysis of the survival rates of donor
kidneys arranged in decades was undertaken. The findings
demonstrate that survival rate is directly proportional to the
donor age of the kidney and that the length of survival of third
and fourth decade donor kidneys is significantly greater than
that of fifth and sixth decades whether the donor source was
parent, sibling or unrelated cadaver.
The effect of aluminium hydroxide on phosphorus, calcium and
aluminium metabolism in advanced chronic renal failure. S.
Lavender and Anne Waterfall, St. Mary's Hospital, Portsmouth,
England. Five patients with advanced chronic renal failure
(glomerular filtration rate, 3.3 to 6.0 mI/mm) were given 2 to
9 g of aluminium hydroxide daily for 12 to 28 days, for treatment
of hyperphosphateniia. In all patients there was a decrease in
serum phosphorus which was associated with a negative change
in phosphorus balance. This was achieved by an increase in
fecal phosphorus partly offset by a decrease in urinary phos-
phorus. In three patients there was no change in serum calcium
concentration and in two patients it increased. All patients were
in negative calcium balance; in one patient this factor remained
stable when the individual was placed on a regimen of alumin-
ium hydroxide, in one patient it became less negative, but in
three patients it became more negative. The two patients with
the greatest negative change in calcium balance were those with
an increase in serum calcium concentration. The mean fecal
recovery of administered aluminium was 96.6°/ (SD = 6.6) and
that of the chromium marker, 96.8% (sD=6.4); aluminium!
chromium recovery was 99.9% (so = 6.9). There was, therefore,
no consistent evidence of aluminium retention in these patients.
Physiological changes in the enzymic activity of renin. A.
Noble, P. J. Harris, M. A. Winch, K. A. Munday. University of
Southampton, Southampton, England. We have recently developed
a completely new form of assay procedure for renin. Previous
techniques measure renin via its enzymic activity as the rate of
production of angiotensin 1 or II during incubation with sub-
strate. Our new assay, a direct method for measuring renin, is
based on the "Rocket" immunoelectrophoresis technique of
Laurell (1966). Partial occlusion of the renal artery is a well-
known stimulus leading to elevated plasma renin activity levels.
In a series of experiments on dogs, evidence was obtained to
support the conclusion that this is due to a change in the enzy-
mic activity of renin rather than an increase in renin concen-
tration. Further work is in progress to establish whether a simi-
lar mechanism is involved in the elevated plasma renin activity
noted in response to furosemide infusion in dogs. A possible
reason for the change in the enzymic activity of renin would be
a change in an activator or inhibitor of renin. We have no data
as yet to support either of these conclusions. These observations
may have considerable significance in the future as aids for
understanding the physiology of the control mechanisms for
plasma renin activity and the etiology of some forms of circu-
latory and renal disease.
A biphasic action of angiotensin on fluid transport by rat
intestine in vivo. Jennifer E. Bolton, K. A. Munday, B. J. Parsons,
and Judith A. Poat. Department of Physiology and Biochemistry,
University of Southampton, Southampton, England. Rats were
prepared so that fluid transport from a loop ofjejunum could be
measured over two consecutive 30-mm periods during simul-
taneous measurement of systemic blood pressure and infusion of
isotonic saline or angiotensin in isotonic saline administered
intravenously at a rate of 1 mI/hr. Fluid transport remained
constant over two consecutive 30-mm absorption periods during
which isotonic saline was infused. However, the infusion of
pressor concentrations of angiotensin (60 to 600 ng/kg/min)
during the second absorption period markedly reduced fluid
transport while in similar experiments nonpressor infusions
(0.6 ng/kg/min) doubled the rate of fluid transport. These results
are qualitatively similar to the effect of angiotensin on kidney
function in vivo, in which high infusion rates caused a natriuresis
while low infusion rates produced an antinatriuresis. It may be
concluded that the in viva intestinal preparation is a useful tool
for the elucidation of the probable role of angiotensin in salt and
water homeostasis.
Crystalline nephropathy: An experimental model. P. J. Hatfield,
H. A. Simmonds, J. S. Cameron and D. A. Farebrother. Depart-
ment of Medicine, Guy's Hospital, London. There are a number of
acute and chronic renal disorders associated with crystal deposi-
tion within the kidney: hypercalcuria, treated myeloproliferative
disorders, sulfonamide administration, gout and xanthinuria. An
acute crystal nephropathy was produced in pigs by feeding a
mixture of guanine and allopurinol which resulted in crystals of
xanthine and oxipurinol being deposited in the renal tubule. The
feeding of this mixture was stopped after three weeks and the
evolution of the renal lesion was followed by serial histologic
examination and renal function tests for six months. In the acute
stage there is a rapid deterioration in renal function with blood
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urea concentrations of 300 to 400 mg/I 00 ml, and a fall in creati-
nine clearance to 10 to 20 mI/mm. The pig becomes polyuric and
unable to pass a concentrated urine. Sections of the kidney in this
phase show large numbers of intratubular crystals, eroded tubu-
lar epithelium, fragmented basement membranes and an acute
interstitial inflammatory reaction. Four weeks after feeding of the
mixture was stopped renal function improved rapidly. Serial sec-
tions of the kidney during this period suggest that intratubular
crystals are able to pass into the interstitium, and that ruptured
tubules are able to successfully recanalize. In spite of large areas
of fibrosis and some glomerulosclerosis, renal function continued
to improve and six months after feeding of the mixture was
stopped most of the creatinine clearances were greater than 100
mI/mm. Apart from contracted linear scars, kidney sections
appeared normal. These experiments show that the kidney is
able to recover functionally and histologically from a severe
crystal nephropathy which has caused structural damage to the
renal tubules. This work provides a model for the study of
crystalline nephropathy in man and is of relevance to the
nephropathy of gout.
Vesico-ureteric reflux and renal scarring—with and without
infection. C. J. Hodson, Memorial University, St. John's, New-
found/and. In young pigs, if artificially produced vesico-ureteric
reflux is combined with bladder wall hypertrophy (caused by
partial stenosis of the urethra), reflux of a degree equivalent to
"moderate" reflux found in children will result. When a bladder
pressure of about 35 mm Hg is reached, reflux also takes place
into the kidney substance, involving segments which vary in size
from the tissue draining into one duct of Bellini to the equivalent
of several renal lobes. The distribution of this intrarenal reflux
is similar to that found on voiding cystography in man, being
maximal in the renal poles. Different results emerge if a) the
pressure is slowly but steadily further increased—which causes a
mixture of obstructive nephropathy and focal scarring; h) if
urethral obstruction is released and intrarenal reflux with bladder
wall hypertrophy persists for a time—when focal scarring,
macroscopically indistinguishable from "atrophic pyelone-
phritis," develops; and c) if infection is superimposed—when
the scarring appears the same as in b) macroscopically, but has
the histological features of human pyelonephritic scarring. It is
concluded that the phenomenon of intrarenal reflux (pyelo-
tubular backflow) is a major factor in the production of focal
renal damage when associated with either infection or increased
pressure within the urinary tract, or both.
The role of introital enterobacteria in the etiology of recurrent
bacteriuria. W. R. (attell, M. .4. McSherry, M. Ronketti, E.
Powell and F. O'Grady. Departments of Nephrology and Bac-
teriology, St. Bartholomew's Hospital and St. Leonard's Hospital,
London. Controversy still exists as to the role of introital carriage
of enterobacteria in the pathogenesis of recurrent bacteriuria.
Thus, Stamey and his colleagues have suggested that there is a
biological difference in the introitus of woman susceptible to
recurrent infection in that, in contrast to normal women, it
regularly harbours enterobacteria (Fair et al, 1970; Stamey et
al, 1971). Studies of our own (O'Grady et al, 1970) and those of
Cox, Lacy and Hinman (1968) have, however, failed to demon-
strate striking differences in introital enterobacterial carriage in
normal women compared with those with recurrent bacteriuria.
We now report a further detailed study of introital entero-
bacterial carriage rates in normal women, patients with re-
current bacteriuria, patients who are symptomatic and abac-
teriuric and patients who are both abacteriuric and asymptomatic.
No significant difference has been observed between the patient
groups, and only small differences between patients and normal
women. It is concluded that the presence of enterobacteria in the
introitus plays only a minor permissive role in the pathogenesis
of recurrent bacteriuria.
Société Suisse de Néphrologie, Lausanne, December 1, 1973'
Renin and the juxtaglomerular apparatus in experimental post-
Goldblatt hypertension. U. J-felmchen. Pathologisches Inst if uf der
Universität Tdbingen, Tilbingen, Federal Republic of Germany.
Hypertension persisting after removing the ischemic kidney in
either one-kidney- or two-kidney-Goldblatt hypertension (post-
Goldblatt hypertension) has been investigated in male Wistar-
derived rats by measuring plasma and renal cortical renin levels
(PRA and RRA), and by morphological studies of renal vessels
and the juxtaglomerular apparatus (JGA). In chronic one-
kidney-Goldblatt hypertension (more than three weeks after
clamping) removal of the clamped kidney did not normalize
blood pressure (BP). Post-Goldblatt hypertension was pre-
vented by injecting 50 mg/kg furosemide i.p. 6 h before re-
moving the clamped kidney. This type of post-Gold blatt hyper-
tension was identical with renopriva] hypertension and depended
on sodium and water balance. In two-kidney-Goldblatt hyper-
tension, six weeks after the rise of BP the clamped kidney was
lighter (2.88 0.9 vs. 3.85 0.07 g/kg) and contained more renin
(53.0± 2.3 vs. 6.8±2.4 meg A-lI-Eq/kidney) than the opposite
unclamped kidney. Removal of the clamped kidney normalized
BP and, within 24 hrs, depressed PRA from 173 20 to 29 15 ng
A-li-Eq/nil. BP remained low during the following 142 days.
Eight to twelve months after the onset of hypertension, in the
two-kidney-Goldblatt model, removal of the clamped kidney, or
of the renal artery clamp, did not induce a fall of BP to normal
1 Edited by Prof. G. Peters, Lausanne, Switzerland.
values. BP was, however, normalized when the unclamped kid-
ney was removed. Post-Goldblatt hypertension thus, appeared
to depend upon secretion of a renal vasopressor substance
rather than on extrarenal vascular changes or decreased pro-
duction of a renal vasodepressor principle. In two-kidney-
Goldblatt hypertension of one year's duration, the clamped
kidney was heavier than its contralateral partner (2.73 0.02 vs.
2.46 0.8 g/kg BW). RRA of both kidneys did not differ (23.3
4.2 vs. 15.7 2.0 meg A-li-Eq/kidney): the unclamped kidney
had recovered normal RRA. Histologically there was focal
destruction of glomeruli and tubules, as well as concentric
narrowing of all interlobular arteries and afferent vessels as in
malignant nephrosclerosis. JGA's were hyperplastic: the epithe-
bid cells contained large numbers of granules. Post-Goldblatt
hypertension after removal of the clamped kidney persisted un-
altered for more than two months. After two months, plasma
creatinine was slightly but significantly increased when com-
pared to that of unilaterally nephrectoniized controls of the
same age (1.1 0.1 vs. 0.7 0.2 mg/100 ml). PRA was similar in
post-Goldblatt hypertensive animals and normal controls
(48.1±7.2 vs. 50.0±10.1 ng A-Ii-Eq/ml). Post-Goldblatt
hypertension after two-kidney-Goldblatt hypertension, thus,
appeared similar to chronic one-kidney-Goldblatt hypertension,
the clamp on the renal artery in the latter state being replaced by
"intrarenal clamping" in the former. As in one-kidney-Gold-
blatt hypertension, the apparently normal PRA may be con-
sidered to be inappropriately elevated in relation to BP and
sodium and water balance.
